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ABSTRACT 

PURPOSE: To obtain a small-sized measuring instrument by finding the 
clamping angle at which a cylindrical body to be measured is clamped 
between two probes and performing arithmetic processing based upon a 
specific equation. 

CONSTITUTION: The measuring elements l(sub -1) and l(sub -2) are fitted 
fixedly to the shafts of spur gears which are equal in pitch circle 
diameter to each other in the center of rotation and the value of the angle 
.theta. when the cylindrical body 14 to be measured is converted into an 
electric signal by an angle sensor 9 fitted with a pinion gear 8 through 
the rotation of the spur gears 7 (sub -1) and 7 (sub -2). The output signal 
of the angle sensor 9 is inputted to a microcomputer 11 through a sensor 
interface 10. The body 14 to be measured is clamped by the two probes l(sub 
-1) and l(sub -2) having the centers of rotation at a specified distance 
(a), a value .theta. which is a half as large as the clamping angle is 
found, and the external diameter size D is found from the equation I. In 
the equation, (r) is the radius of the columnar body, (a) is the distance 
between the center position of rotation of the measuring elements and the 
surface position of the body 14 to be measured, and (b) is a half as large 
as the distance between the two measuring elements. 



©s*si#ttjT(jp) © # & si £■ su 

®&m#lfr$:m (a) ¥2-78901 

©Int.CL 3 ME^- JrfiS£&#^ ¥65:2^(1990) 3 /H9B 
G 01 B 5/08 8605-2F 



©ft S£ BS63-231285 
@t±J £$ BS63(1988) 9^14B 

®m W m ft til $ K *35«Aa£?m7C*»BTlTS 9#9-^ *5fc«-?t*5££ 

ttrt 

©ft 3 A ifiBB ft* 



91 « II 

I • & 9! © * & 

i . P]W«ttaie«r (KIT r F] *± <* j <t ^ ■$ ) 
•f.meoBEMii an/cts a est* 

* 2 *0iW£^Tt**, ft*i£A,fc*ft«(DW©tt 

a 9 in 0 + b cos 0 

D - 2 r - 2 * ( ) 

l - a i n 6 

(1 L r : B 

MS HO K 

#©#&©«(£#£. 

2. ffi£0EH z bgnfc 2 oatge + AtoH 



v a* t . *jr * h v/*cj;9i»a * « r i± 
* * » * & ^ 2 * © we ?- © « at © k © * * 

ft ft ±BKSE3 *ifci9rSoa 

a, b &CFXtW3 ft* f «D«*ffiHT nttf*©* 

a sin + fa cos 5 

D - 2 x { : > 

I - sin 6 

U fit* U fc fit 2 K «<Z> Rtt* CD * ft © we 
S9. 

iswe* oft** Kfflflt Bet^cis t**:** 

fc£OTfc*M^lR2Xli3 SS«©RttHc©#4£© 



5. ^ 4 ? u 3 s * * - ? it . 

Vi OC * y * i: J; T HH ^ fc* r - 9 c < ffitf 

fl * ffi ,fc "3 til L A: jfl 5K fR 2 , 3 X tt 4 S3 « © 
Pftt.#ffl*S©WS»3t. 

t* ^ ;A * *a s ti n © pj (o # ft © m £8 a . 

3 . ft '91 © !* tl « <fl 
{ £ & ± £D f l| ffl ^ If } 

*%wn. m*. iau. ±ff*©pm« 

!5i:^U©T*') ( 1* c tt c * it ft W * 
© * i$ ilW S C iffi MS K M T 4 <> © T & 4 . 
[!£*©««) 

PlttlBttiMSfe (JUT r PI ti +♦= J in -5) 
®Wtt-+tt*iHS-f4tctt. - ffc iz J 4-' * *<ffl ^ 

maRHii'ti4y ** * © m * aim a n *<«ffl * 



nt i» * . 

(ft 91 »<«ife £ t ftKfifi) 

( ft t» ) «ji;«,Tti 
t 4 # i A<|g *: « r mm L U < X it U h U o 

0 «««©«!**) # fife fig m J; 

< wji-p * ft j; -7 c Lfc««i/x)r»afeaaf^jB«» 

Li 3R l 0K;j;LfcIfi!SE]£S-?< rtl S ^ K £ £ ffi 

Of tfti .,, i-.-rf**-. ft 



© iM S -? © 13 1£ + .fclHl ffi tt © M © tt * b £ L * ft 
ft* 1 . , . 1 .iGMt&^&mffti, SI 4* & 91 & 
A* # J: -5 K "A iSi © IVItfc A* fiK tfc ?* 4 . 

r 

r + a + b/lanfl 
^©3**fcri4i*©*a'+ifcD*;Rft4st*K* 

a sin 9 + b cos? 

D - 2 r - 2 x ( > 

1 - sin 9 

£ U 4 . t Ut> % . Se« a . b *ifi£0ttt;Sff , 
2#©iMSiPT*©tl*jR**itf, £ li _t ;t © 
i« W «B il <t -TP? It <*©*»•+ ft D AtjR* 4. 

*«9)©i«iE35 , ffi«:±8a®IRJSK:lS^< © T 

I* ^ t: SE MS L ffl GE t - f £ t -f 9 a 3 y t* * - 
*KA^LT. PJItftC^ft+ffcD**** J; -J 

;©vWT££Htt, »fHffl©**fi|lC 2 *©»« 
© iW £ * t . * 1- v * Tf L . * H *' n © fflS ? 



fcu ^ h v (* * © n it as t h e ii a 

cHir4J;TCMl;4. c<Dii, M£?©IRIft 
ffl Of ffl fB 19 <£ * ^ C iS M It ¥ + * ^ L T ft K * 

*»w©«]e*aRafiWjettB«, jiifiLfc* 

?-©fi*tttt«B»i)at^© (i»IS«Jfc©P)ti«E© 
w^Ga^^ls*T^>4 7i^^ ) ■7^ ? o zi - 

fi T C i ^ T 3 < jMS»A««;Rr 4 »^n^* 
JFTfttiUM© 4> ©4*itST * 4 . 



?s 2 su* * a ■A © *i£ ss a © # wia * gi 3 h a 

£3SfifI#©«&©iit9![2?*4. 

2 *©$£* I - ,. 1 -iA«0*e*-OO , . O, 

h v /V T Bf S © ffitt a * Itt « r * J: ^ C * ftc.ffH 2 
(c Heft tt * #tE£ $ ftT n 4 . 4 Utt£ttJK«« 

fiit 4 tM (* ift u 1 f-' 4 * 7* H ( L 

CD) t a> * . 5 umiK©* y • * 7 -^iBISWiJR 
© s s . i* # * sh m t * * -r v -c * 4 . 6 ti 

I- 'J*'- (3! 6) ■C«£t4«Ki«!4? i... 1 
©Gfll?!£ft*>-fr&{)©TJb«. 

* T -t *l *l f v * S & ^ L, n ¥ ft iH 7 . , . 
7 -.©ttcfflJELftttW-fcHTt'-C. RftmteiW 

(RttHt) J 4 *tt*iiX,*:t*©fltttf ©« 
tt * ¥ » IS 7 . , . 7 . , o 13 1= c J: 9 * e i * y +' 

* 8 a< © it *t k fc ft at * y * 9 t 9 a i* ^- C sc 

Ift * *l. 4 . 

ft SE * X «f C > + 7 h * *>' > 9 y x y a - ? ) 



?ara¥a-78i»oi (3) 

9 © ill ^3 iS % li ft £ * X * 4 y 9 7 * - * (up 
/DOWN COUNTER) I Ot^LT?^ 

MJ*'6tt. 5lfrftfciSCA*A(fiJH | 2 . , . 

§ c tt a r v y i 3 © ?j t sfl s a<ffl u t , R 
*Si!H©ilSSBBt, W i« £ fiS BS 4-60 

«©ntt*©^ffiWEfcffimr4<>©2:T4ttfc, 

fl S ? t ■ • . l-iOA*. (I) m 6* U«|8 

BtotiOTJ; < s iM £ l* © « © . ft UE-t y> 

9©Hl^tt^gE^fcA*»-¥»r<tt4 4 0* W T C tt 

4,*7Ci2*©a<a$U-U©T. a © & tl I 6 

AC J:8B©*»#©-+ifell . -«*jftLfcfc 

»-c«jE«aE*«5a[ < « * i>©*tt»r * c t *<ffl 



■ILK. 

*4iga*a0K* it 4«actes 

*r ia -& O* * IS ^ «D ft -3 ^ ? n a ytfi-H 

- f « ft #4 £ L- 7 ' a y?HTt4. 

ft £ * y (yt7hl^> 5 yiy3-n 

9 ^ <o © ft ffi r - * ft « ft GT * X * -f s 9 V *. 

a $ n 4 . 

£<rii+*&fS3£H (CPU) . CPUCSIft 
^4iS^D»?-;iH-^ (CCC) „ Et* , 
TO ill*© IS S;*r4ff. B tt . 88 

a * fl- * © w * y - ^ © a * * - 1 »« r 4 5 

u-^IO.-K-h (PIO) „ ^Uy^^-f-T-nx 
1- a - ? (CTC) . # ?JI © ft it £ K -?» 3 t 

- * <t «b«tft* 4 3 * 0 9 fctttttf 

4 ^ t ^ i o # - v ( s i o > , rn^7i^ 

7*-**E»**4 R O M^R AM?t{|iTi 



U /< 7 W ji* 1 0 # - h ( P I O ) ^ t - 9 *< * 
*4>L.T£;n2S 4 td&£n4. 4 Hfftfl*-* 

*Jirn (LCD) £ * © 58 « / Mill HU& £ T 

U^^ajn'i-n 1 * ft in & 4 11 

t % w © m * ) 

ifflS^iT^fc*. tt*©iWieH4it«ft LT^JBk: 
J'i 4 . 

h'i#-*?l<ctT«!S^*<Ba&* V *) if - 

'J'0-«llcfr4tt«fl)T, n-¥lfl^ (HE) /» { 
T*4. fttt*y*4ffli^ IS^ft^CffittL 

'iSSttteStit T ^ 4 ©t . iM£ttm*ft^»u: 

* r tz -c tt < . *ffl*TW£f-^©teHi4»te 



Rn¥:^-78!)01 (4) 



4 . si ft ffl 12 m « & an 

J - 1 -.-«!]£?• 
2 

.1 - X h y ^ 

6 •- h </ # - ( 5| & ) . 

1 l • -7 4 $ o a v f * - 9 . 

1 4 -ttilHStt fR««c) . 







4 [SI 






f 10 


■> * 7 h 

tf! y -> a > 




ft m. « > * 




Cup/Down 

COUNTER ) 



LCD 



L 0 D I 



oat BUS . 



< 



Liz 



R AM 





CPU 




C GC 







PIO 



CTC 



*4 



SIO 



I — 'I — ^ . 

JL Pow*r Switch 



Vcc 




HGfl¥:i-78!i03 (5) 



m 3 e 




-5- 



